Abstract
Introduction

29
The physiological importance of vitamin D in calcium homeostasis and bone mineralization 30 is well-established (1), but vitamin D deficiency in children and adolescents is common. In 31 cross-sectional studies, the prevalence of vitamin D deficiency in adolescents ranges from 17 32 to 47% in different countries (2) . Even in Australia, a country of low latitude, the 2011-2012 There is evidence that vitamin D status during childhood and adolescence is associated with 38 bone mineral accretion (4) (5) (6) , but the results have been inconsistent (7, 8) . A 3-year, (11) .
58
To our knowledge, tracking of vitamin D status from childhood to early adulthood and its 59 associations with peak bone mass have not been evaluated in a long-term prospective study.
60
In the Western Australian Pregnancy Cohort (Raine) Study, serum 25(OH)D was assessed in 61 the offspring at age 6, 14, 17 and 20 years, and whole body dual-energy x-ray absorptiometry 62 (DXA) scanning was performed at age 20. A longitudinal study of Canadian children showed 63 that whole body peak bone mass was generally achieved by 18.5 years of age in girls and 20 64 years in boys (12) . The aims of our study were firstly to determine whether tracking of vitamin D status occurs from childhood to young adulthood, and secondly to examine 66 whether vitamin D status at key developmental stages (childhood, adolescence and skeletal 67 maturity) and vitamin D trajectories are predictors of peak bone mass. analyses at all four time points were performed on total serum 25(OH)D concentrations (18) .
Subjects and methods
69
Participants
104
The inter-assay coefficients of variations (CVs) for the EIA were low standard (40.3 nmol/L) 
Results
180
Characteristics of participants
181
In total 821 participants (436 males and 385 females) who underwent whole body DXA 182 scanning at age 20 years, and who had measurements of serum 25(OH)D from three or more 183 study visits at age 6, 14, 17 and 20 were included in this analysis (Supplemental Figure 1) . 184 Compared with Raine participants who had whole body DXA at 20 years but were not 185 included in the analysis (n = 362), the subsample included in our study (n = 821) did not (Table   198 2). The square root of ICC range was 0.667-0.697 for these values (Table 2) (Table 3) . Multiple linear regression models adjusted for age, height, weight, TV watching, organised sports participation or physical activity level at time of 25(OH)D measurement and 20 year, calcium intake, smoking, and alcohol consumption at 20 years, and additionally adjusted for bone area for the models for BMC and season of blood collection for models using raw values. Values are estimated mean ± SEM. BMC, bone mineral content; BMD, bone mineral density. 
